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ABSTRACT
This environmental education program deals with man's

impact on the barrier beach. The program contained in the guide is
developed around the following nine questions: (1) What is a
definition of the eco`system being investigated?; (2) What are some of
the biotic and abiotic features of the ecosystem and how do these
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t c
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Po
ss

ib
le

 D
ef

in
iti

on
s 

of
 B

ar
ri

er
 B

ea
ch

(1
)

A
 b

ar
ri

er
 b

ea
ch

, o
ft

en
 r

ef
er

re
d 

to
 a

s 
an

 o
ff

sh
or

e 
ba

r,
 is

 a
 lo

ng
, r

id
ge

 p
ar

al
le

l t
o 

th
e 

sh
or

e 
an

d
se

pa
ra

te
d 

fr
om

 it
 b

y 
a.

sh
al

lo
w

 la
go

on
.

T
he

se
 b

ar
s 

ar
e 

fo
rm

ed
 in

 f
ro

nt
 o

f 
th

e 
lin

e 
of

 b
re

ak
er

s 
w

he
re

th
e 

w
av

es
 b

re
ak

 in
-s

ha
llo

w
 w

at
er

 s
om

e 
di

st
an

ce
 f

ro
m

 s
ho

re
.

T
he

se
 a

re
 c

om
m

on
 a

lo
ng

 th
e 

A
tla

nt
ic

co
as

t (
D

ay
to

na
 B

ea
ch

, C
oc

oa
 B

ea
ch

, C
ap

e 
C

an
av

er
al

, e
tc

. )
.

B
re

ak
er

s 
pi

le
 u

p 
th

e 
sa

nd
 o

ff
sh

or
e 

on
th

e 
sh

al
lo

w
, s

an
dy

 b
ot

to
m

 a
nd

 f
or

m
 lo

ng
 s

an
d 

ba
rs

.

--
T

ho
m

ps
on

, H
en

ry
 D

. ,
Fu

nd
am

en
ta

ls
 o

f 
E

ar
th

 S
ci

en
ce

,

A
pp

le
to

n-
C

en
tu

ry
-C

ro
ft

s,
 I

nc
.,

N
. Y

. ,
19

60
, p

. 2
58

.

(2
)

"A
n 

of
fs

ho
re

 b
ar

 o
r 

ba
rr

ie
r 

be
ac

h 
is

 a
 s

an
d 

ba
r 

th
at

 r
un

s 
pa

ra
lle

l t
o 

a 
st

ra
ig

ht
 s

ho
re

lin
e 

an
d 

is
no

w
he

re
 a

tta
ch

ed
 to

 it
.

...
A

n 
of

fs
ho

re
 b

ar
 p

ro
te

ct
s 

th
e 

sh
al

lo
w

 w
at

er
 o

n 
its

 la
nd

w
ar

d 
si

de
 f

ro
m

w
in

d 
an

d 
w

av
es

.
T

hi
s 

ar
ea

 o
f 

qu
ie

t w
at

er
 b

et
w

ee
n 

th
e 

ba
r 

^r
id

 th
e 

m
ai

nl
an

d 
is

 a
 la

go
on

. "

(3
)
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N

am
ov

,r
itz

, S
am

ue
l N

. ,
 D

on
al

d 
B

. S
to

ne
, E

ar
th

 S
ci

en
ce

:
T

he
 W

or
ld

 W
e 

L
iv

e 
In

, A
m

er
ic

an
 B

oo
k 

C
om

pa
ny

, N
. Y

. ,
19

69
, p

. 3
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-3
13

, 6
50

.
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ho
re
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an

d 
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r 
w

hi
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 b
ee

n 
bu

ilt
 u

p 
by
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tio
n 

de
po

si
tin

g 
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 to

 a
 h

ei
gh

t a
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ve
m

ea
n 

se
a 

le
ve

l.

.1
%

--
R

am
se

y,
 W

ill
ia

m
 L

. ,
 R

ay
m

on
d 

A
. B

uc
kl

ey
, C

lif
fo

rd
 R

.
Ph

ill
ip

s,
 F

ra
nk

 M
. W

at
en

pa
ug

h,
 M

od
er

n 
E

ar
th

 S
ci

en
ce

,
H

ol
t, 

R
in
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ar

t a
nd
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. ,
N
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. ,
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at
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ra
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3 
po

in
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ra
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B
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ra
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es
 in

 th
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 S
m
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 f
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 d
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r 
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f 
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e 
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d 
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se
lv
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ou
p 
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y 
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lly
.

3.
U

si
ng

 5
-1

 s
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le
, s

tu
de

nt
s 

sh
ou
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et
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ea
ch

 c
at

eg
or

y,
 a
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 th

e 
to

ta
l a

nd
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ce
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 in

 th
e 
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ta

l c
ol

um
n.

T
he

n.
ar

ri
ve

 a
t t

he
 a

ve
ra

ge
, b

y 
di

vi
di

ng
 b

y 
fi

ve
 (
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lu
m

ns
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If
 a

 f
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ct
io

n
re

m
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ns
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lu

de
 it

 in
 th

e 
av

er
ag

e.
4.

T
ea

ch
er

 c
ol

le
ct

s 
fo

rm
s,

 a
rr

an
ge

s 
ho

ri
zo

nt
al

ly
 a

cc
or

di
ng

 to
 th

e 
or

de
r 

of
 th

e 
st

ud
en

ts
' n
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nl

y 
th

e
av

er
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e 
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lu
m

n 
sh

ow
in

g 
at
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e 
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gh

t.
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 p
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ra
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p 
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gh
t h

an
d 
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of
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e 
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rm
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6.
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 te
ac

he
r 

w
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e 
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n'

s 
or
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ad

er
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va

lu
at

io
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 e
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h 

m
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r 
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gr
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p 
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n 
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d 
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e 
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e 
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n 
of
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up
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s 
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n 
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r 
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d 
a 
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iv

ile
ge
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t a
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o 
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es
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.

T
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sh

ou
ld

 b
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e 
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ud

en
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.
2.
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ad
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ho
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d 
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 s
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 D
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' c
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r 
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 f
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e 
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p.
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e 
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r 
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ip
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 c

ou
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ro

m
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 p
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 o
n 
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.
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 p
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s 
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w
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T
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s 
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e 
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 th
e 
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r.

6.
T
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,1
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m
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d 
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n 

E
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m
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W
ha

t D
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er
m

in
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 th
e 

i4
at

ur
e 
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ea
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?

T
he

 f
ir

st
 f

ac
to

r 
to

 c
on

si
de

r 
is

 th
e 

ac
tu

al
 c

om
po

si
tio

n 
of

 th
e 

be
ac

h:
 w

ha
t k

in
d 

of
 s
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st

an
ce
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 it
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e 
of

?
M

os
t b

ea
ch

es
 a

re
 c

om
po

se
do

f 
sa

nd
, v

ar
yi

ng
 in

 te
xt

ur
e 

fr
om

 v
er

y 
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ne
 to

 v
er

y 
co

ar
se

.
T

he
re

 a
re

 tw
o 

m
aj

or
so

ur
ce

s 
of

 m
at

er
ia

ls
 o

n'
be

ac
he

s:
 s

tr
ea

m
s 

fl
ow

in
g 

ou
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ar
d 

fr
om

 th
e 

la
nd

, c
ar

ry
in

g 
se

di
m

en
t; 

an
d 

th
e 

w
av

es
an

d 
cu

rr
en

ts
 o

f 
th

e 
oc

ea
n,

 w
hi

ch
 tr

an
sp

or
t s

an
d.

T
he

 la
tte

r 
fo

rc
e 

re
m

ov
es

 s
an

d 
as

 w
el

l a
s 

de
po

si
tin

g 
it.

So
m

e 
be

ac
he

s 
ar

e 
co

m
po

se
d 

of
 o

th
er

 m
at

er
ia

ls
, s

uc
h 

as
 m

ud
 o

r 
st

on
es

. M
an

y 
be

ac
he

s 
in

 N
ew

 E
ng

la
nd

, f
or

ex
am

pl
e,

 a
re

 m
ad

e.
 u

p 
of

 r
at

he
r 

la
rg

e 
st

on
es

 c
al

le
d 

"s
hi

ng
le

" 
or

 "
gr

av
el

. "
 M

ud
 b

ea
ch

es
 o

cc
ur

 o
nl

y 
w

he
re

w
av

e 
ac

tio
n 

is
av

er
y 

m
ild

, b
ec

au
se

 th
e 

tu
rb

ul
en

ce
 c

au
se

d 
by

 s
tr

on
g 

w
av

e 
ac

ti 
n 

w
ou

ld
 k

ee
p 

th
e 

fi
ne

 m
ud

 p
ar

-
,

tic
le

s 
in

 s
us

pe
ns

io
n.

 W
he

re
 m

ud
 b

ea
ch

es
 d

o 
ex

is
t, 

th
ey

 a
re

 g
en

er
al

ly
 c

ov
 r

ed
 w

ith
 m

ar
sh

 g
ra

ss
es

.
A

no
th

er
 a

sp
ec

t o
f 

th
e 

be
ac

h 
is

 it
s 

to
po

gr
ap

hy
: t

he
 s

tr
uc

tu
re

 o
f 

th
e 

la
 d

 it
se

lf
.

It
 c

an
 b

e 
di

vi
de

d 
in

to
fo

ur
 m

aj
or

 z
on

es
.

Fi
rs

t i
s 

th
e 

of
fs

ho
re

 z
on

e,
 o

r 
th

e 
ar

ea
 u

nd
er

 th
e 

se
a 

be
yo

nd
 th

e 
br

ea
ke

r 
lin

e.
Se

co
nd

is
 th

e 
in

sh
or

e 
zo

ne
 o

r 
sh

or
ef

ac
e,

 w
hi

ch
 in

cl
ud

es
 th

e 
ar

ea
 f

ro
m

 th
e 

br
ea

ke
r 

lin
e 

to
 th

e 
m

ea
n 

hi
gh

 ti
de

 m
ar

k.
T

he
 th

ir
d 

zo
ne

 is
 th

e 
ac

tu
al

 b
ea

ch
 o

r 
sh

or
e 

its
el

f.
T

hi
s 

is
 d

iv
id

ed
 in

to
 tw

o 
su

b-
zo

ne
s:

 th
e 

fo
re

sh
or

e,
 w

hi
ch

do
es

 c
on

ta
ct

 w
at

er
 d

ur
in

g 
hi

gh
 ti

de
s;

 a
nd

 th
e 

ba
ck

sh
or

e,
 w

hi
ch

 is
 s

ub
m

er
ge

d 
on

ly
 d

ur
in

t, 
`'f

ie
rc

e 
st

or
m

s.
T

he
 b
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ho
re

 u
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al
ly

 c
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si
st

s 
of

 o
ne

 o
r 

m
or

e 
le

dg
es

 o
r 
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ve
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 k

no
w

n 
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 b
er

m
s,

 s
ep

ar
at

ed
 b

y 
be

ac
h 

sc
ar

ps
("

m
in

i-
cl

if
fs

")
.

T
he

 f
ou

rt
h 

zo
ne

 o
f 

th
e 

be
ac

h 
is

 th
e 

up
la

nd
, w

hi
ch

 in
cl

ud
es

 th
e 

m
aj

or
 b

lu
ff

 o
r 

es
ca

rp
m

en
t

(d
un

e)
 th

at
 p

ro
te

ct
s 

th
e 

in
la

nd
 r

eg
io

n.
 G
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, a
nd

 s
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et
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es
 b

us
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s 
an

d 
tr
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s,

 g
ro

w
 o

n 
du

ne
s,

 a
nd

 th
e 

du
ne

s
I

be
co

m
e 

a 
na

tu
ra

l l
ev

ee
 a

ga
in

st
 th

e 
se

a 
at

ta
ck

.
D

un
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 a
re

 th
e 

fi
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l p
ro

te
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io
n 

lin
e 
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t t

he
 s
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, a

nd
 a

re
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 f
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 th
e 

st
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e 

of
 s
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d 

ag
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ns
t a

 s
to

rm
y 

da
y.

T
he

 d
un

e 
lin

e 
is

 g
en

er
al

ly
 th

re
at

en
ed

 o
nl

y
by

 th
e 

m
os

t i
nt

en
s

st
or

m
s.

--
D

ep
ar

tm
en

t o
f 

th
e 

A
rt

ny
, C

or
ps

 o
f 

E
ng

in
ee

rs
,

W
as

hi
ng

to
n,

 D
. C

.
,

Sh
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e 
Pr

ot
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tio
n 

G
ui

de
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lin
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, A
ug
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t, 
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Wrecking the Landscape 

The high dirt banks along some of 
Brevard's roads and the sand dunes 

in many of our wilderness areas have 
taken on a different appearance 

during the past year or so from the 
natural look that had existed for 

hundreds of years. Many of them are 
now defaced with ruts and have 

badly eroded crests. 
This is not a natural erosion 
caused by water or 'wind. It is a 

_,man-made erosion caused by the re- 
cent popularity of the "sport" ow dune 

buggies and other "off-the-road" 
types of vehicles, .including some 

motorcycle riders. 
These sand dune riders get their 

kicks from the wild ride a n d 
challenge of their motorized sport. It 

is not their intent to injure the land 
and destroy the beauty of the coun- 

tryside for others. But this i s 
nevertheless an unfortunate 

byproduct of sport. 
We generally take a liberal at- 
titude toward any activity that itS en- 
joyed by it's practitioners, along as 

it doesn't harm or endanger other 
members of society. 

Although the dune buggie may not 
offer a direct threat to the health or 

safety of the public, it does seem a 
threat to the general welfare in some 

abstract- ways. For the few minutes 
of pleasure it affords a dune buggy 

pilot. it leaves an enduring scar on 
the land that cheats others of the 

natural beauty of nature. And there 
may also be some more concrete ob- 

jections at least in some beach 
areas. 

"There's no question that they do 
cause environmental damage," says 

Rep A H. "Gus" Craig, -D-St. 
Augustine. chairman of the House 

C.T1 

Natural Resources Committee. "As 
time goes on and you keep getting 

more of them (dune buggies, etc.) 
you're going to have to find some 
place to put these people. I don't 
think you can do away with them. 

You have to realize that they're here 
to stay, but you have to keep it from 

getting completely out of hand," he --------- 
said. 

Craig's committee will be holding 
hearings soon on a couple of bills 
designed to protect the peace ar, 
integrity of the great outdoors. One is 

a bill by Rep. Bill Fulford, D-Orlan- 
do, to regulate air boats, and the 

other is a bill by Rep. Don Tucker, D- 
Tallahassee, to ban dune buggies 

from most beaches. 
State Recreation and P a r k s 
Director Ney Landrum says the pro- 

blem of dune buggies "is bad enough 
so that we're trying to take some 

steps to get it under control.' 
We agree that some limits and 

controls should be placed on the in- 
discriminate use o f of4-thetroad 

vehicles before our state suffers very 
much more needless destruction. 

Restrictions were placed', on 
halftracks and other swamp rigs in 

game management areas not long 
ago. These should be expanded :and 

extended to cover other darnaging 
vehicles and 'anus outside game 

management areas. 
Perhaps there could he some 

specified areas around the state 
where this type of activity could be 

allowed. 
We hate to see more and mere 

restrictions placed on the public. but 
the thoughtless abuse by some dune 

buggy drivers makes such action 
seem necessary 
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Wildlife Official Reviewing 

Beach Barrier Controversy 

TITUSVILLE The re- 
gional ,director of the U.S. 

Bureait of Sport Fisheries 
and Wildlife said Thursday 
that he's.willing to meet with 
teal officials on the contro- 

versial: dune road closing in 
the Merritt Island National 

Wildlife Refuge. 
C, Edward Carlson, who 

heads the bureau's opera- 
t i.o n s throughout the 

southeastern United States, 
added that the closure action 

is "being reviewed in t h i is 
(Atlanta) office and our 

WashIngtorrofice both. 
"We're going. to continue 

to explore all alternatives, 
bearing in mind that our-pri- 

mary concern has got to be 
the preservation of the habi- 
tat there." 

IF A way can be found to 
preserve the dunes and still 

permit their use, it. will be 
implemented, the bureau 

director added. 
A committee of elected of- 

ficials and representatives 
from two congressmen and 

Florida's ;No U.S. senators 
agreed this week to present a 

plan for reopening the road 
after one additional strategy 

session. 
"I wouldn't be adverse to 

appearing at a forum if a 
forum is needed," Carlson 

said Thursday, pointing out 
that his department has yet 

to receive any proposal from 
Bre% and officials. 

He suggested that several 
alternatives that could be ex- 

amined would be a permit 
system to limit access or pro- 

hibiting dune crossovers by 
vehicles. 

"I WOULDN'T foreclose 
any ,such option. Their 

(county's) plans will have to 
be reviewed along with other 

ideas," Carlson 'explained. 
Problems with off-road ve- 

hicles and dune bufgies 

destroying the dunes is not 
unique to the barrier dunes 
found here, Carlson added, 
noting that the Department 

of the Interior is battling 
similar problems elsewhere. 

"We've got a similar situa- 
tion at our Back Bay Refuge 

in Virginia and to a lesser ex- 
tent our Pea Island Refuge in 

North Carolina;" he said. 

HE EXPLAINED that 
abuse of the fragile dune 
areas by dune buggies and 
other ter off-road vehicles has 

caused restrictions to be 

p 

ri 
aced on access to the 

wildlife areas. 
"But then, the situation in 

the Merritt Island Refuge is 

even more important, 
because it is one of the few 

remaining natural dune com- 
munities on the East Coast," 
Carlson added. 

He odd that complaints by 

sportsmen that closing the 
dune road encourages dune 

buggies to use the beach it- 
self and damage dunes is 

inconsistent. 
"If these people can't drive 

t on the beach, how ;can they 
drive the so-called sand trail. 

It takes a four-wheel-drive 
vehicle in any event and I'd 

like to have their point clari- 
fied." 

HE NOTED that Lupeated 
.vehicular or even pedestrian 

crossovers of the dunes tears 
them down and opens the 

shelter areas behind to sea 
and wind erosion. 

"We've had barrier dunes 
overtopped several times by 

storms in other areas," he 
said, especially in the North' 

Carolina refuge where a hard- 
top road along the dune line 
has encouraged heavier use 

of the area: 

1-4 
rn 
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Dune_ _P,r9po$ Posure 
Appeal ID 

ohs litralli. 
Thursday, Jan. 11, 1973 

By WAYNE MARKHAM 
aunty Chlef 

TITUSVILLE A corn- 
promise proposal to reopen 

the dune road above Playa- 

linda Beach was drafted 
Wednesday along with plans 

to appeal the closure to 
federal officials. 

A coalition of county 
heads, s tat a legislators, 

interested sportsmen and 
tatives of U.S. 

men hammered out 
theplomrwhich they say wilt 

be presented to the U.S. De- 

Redolent of the Interior. 

MR PROPOSAL calls for 
reopentig a sand trail behind 

the 20-mile stretch of barrier 
dune that stretches from east 

of Titusville to below New 
Symrna Beach. 

U. S. Senators Lawton 
Chiles (D., Fla.) and Ed Gur- 

ney (R., Fla.) and Congress- 

man William Chappell (D., 
Ocala will be asked to push 

for opening of the road with 
Interior Department adminis- 
trators. 

The nation also wants C. 
Edward Carlson, regional 
director of the U.S. Fish and 
Wildlife Service, to meet 

with interested parties in 
Brevard County on.the issue. 

"I JUST CAN'T under- 
s t a n d their thinking," 

District One County Commis- 
sioner Gene Roberts 

complained, noting that cur- 
rent regulationt permit vehi- 
cles to use the beach but not 
the sand trail behind the 

dunes. 

"They are encouraging ve- 
hicles to cross the dune and 
cause damage," he said, cit- 

ing high tide conditions 
which make the beach 

impassable and force vehicles 
to seek refuge behind the 

dune. 

Damage f r o m vehicle 
crossovers on the dune was 

cited by the Merritt Island 
National Wildlife Refuge 
officers in the order to close 

the dune road. 

BEEPILD-UP state laws 
prohibiting vehicles on dune 
vegetation are needed, said 

U. Hank Morgan, commander 
of the Florida Marine Patrol 

division based in Brevard 
County. 

"The problem has been one 
of enforcement," Lt. Morgan 

said. "By closing the road, 
the fish and wildlife people 

have limited traffic to the 
beach which eliminates about 

99 per cent of the traffic." 
A cooperatieve agreement 

between the Marine Patrol 
and the U.S. Fish and 

Wildlife Service has been 
worked out, he noted, which 

will pernlit State Marine 
Patrol officers to act concur- 
rently with federal officials. 

A contingent of Marine 
Patrol officers in Brevard 

County will be sworn in as 
deputy U.S. wildlife officers, 

he explained, and can begin 
enforcing federal regulations 

for the area as well as exist- 
ing state law. 

HE ASKED state legisla- 
tors present for Wednesday's 

meeting, however, to consid- 

er drafting new legislation to 
give state officers tighter 

control over people who de- 

stroy dunes. 

Existing law prohibits only 
the cutting and taking of sea 

oats or sea grapes from the 
dunes, but an amendment 

prohibiting vehicles f r o m 
crossing the vegetation is 

badly needed, Lt.- Morgan 
Is badly needed, Lt. Mergan 

said. 

Involved in the issue over 
the dune road is the conflict 

between preservation and 
recreation, observed state. 

Sae. Lori Wilson (L, Montt 
Island). 

"We've got to answer 
these questions at sometime, 

and it might as well be now," 
she said. 

Sen. John Vogt (D., Merritt 
Island) said the important 

thing is to convince federal 
officials that their decision 

was in error and the beach 
should be closed to vehicles 

and the sand trail opened for 
controlled access. 

'THE ONLY VAY to open 

it (road) up is to let:them 
(U.S. Fish and Wildlife) 

control it," County Adminis- 
trator Doug Futch added. , 

Rep. Bill Nelson (D., Mel- 
bourne) urged involvement 

from congressmen and the 
group decided to formally pe- 
tition the assistance of Sena- 

tors Chiles and Gurney and 
Rep. Chappell. 

Roberts, who. is heading up 
the drive, said another meet- 
ing will be set up with Carl- 

son. 
"Our desire is to preserve 

the -dunes in their natural 
state, but to permit use of 

the beach area as well. 
We've got to be concerned 
about providing facilities to a 

majority of people, not just a 
handful," he said. 
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Beaches Land Plan! 

Faces Commission 
December 9, 1972 

By BLANTON McBRIDE 
Staff Writer 

Brevard County commissioners got 
a final rundown Wednesday on a 

proposed beaches land use plan 
compiled by the Brevard County 
Planning Department on a crash 

basis in the last 90 days. 
The plan, already subjected to 
three public hearings in the beaches 
area, is on . 

the agenda of the 
commission for final approval to- 

day. 

JOHN HANNAH, Bievard County 
development director, outlined the 

basis for the correlated land use 
p Ia n as the need developed 

approximately eight months ago. 
According to Hannah, the beaches 

land use pliqi is the first of four 
programs, the second will be a 

similar use. plan for Merritt Island, 
the third will evolve around the 

major interchanges in the county and 
a fourth will tie all the programs 

together.' 
Utilized in the preparation of the 

beaches plan were the Brevard area 
transportation study; the county's 

utility plan; population predictions, 
including the 1970 census; and other 

plansand.statIsdes..in _the .plataping 
inventory. 

"WE TIED IN other considerations 
beyond the standard concepts in land 

use planning," Hannah said. "These 
were existing land use, existing 

densities and the capacity of pro- 
posed transportation facilities; reli- 

ability of the water supply and 
expansion potential and adequacy of 

sewage - systems and expansion 
potentiate" 

Based --on predicted population 
occupying different types of dwell- 

ing units, it was determined that by 
1995, the: beaches area of Brevard 

County from the cape south to 
Sebastian' Inlet would have an 
estimated Population of 114,300 with 

an ultimate possibility of 170,500 in 
the area. 

"The plan takes into consideration 
the present existing land use within 

municipal boundaries and attempts 
to establish compatible contiguous 

usage in the county," Hannah said. 
"There has been no attempt to 
dictate to the cities how they should 

zone their lands." 

FOR THE PURPOSE of the study, 
Hannah said they set up to five units 

per acre as low density, from six to 
15 units as medium density and from 

1540 as high density residential. 
Densities recommended in the 

»Ian are not based on present 
transportation facilities but on 
imorovement of nresent roads. The 

plan recommends two additional 
mainland access\roads or causeways 

to the beaches irea; 
A zoning board\ recommendation 

Jriade_part of the. report is that the 
'area south of Melbburii-e Beach lb" 

Sebastian allow a total of only 15 
acres for motel development at 40 
units per acre. This is based on the 

six laning of AlA and\ a total 
permanent residential development 

of 24,000. 

"WITH TOURISTS and 
tlirough 

traffic, we will be talking about 

60,000 vehicles a day," Hanna said.to 
To questions regarding the limita." 
tions placed on the purchaser of 

beach frontages at up to $500 per 
front foot, hannah said developers 
have already sounded out the plan- 
ning department on proposals for 

planned unit developments, town 
house and the like, based on ten 
units or less per acre. . 
Ed Washburn, county planner, 
said the land use plan was to be 

considered a guide, flexible enough 
to incorporate future changes in 

technology. 

"ALL SYSTEMS, transportation, 
water, sewer, are dependent on 

each other," he said. "For example. 
unless something is done in respect 

to water source in South Brevard 
before 1980, there will be some 

trouble." 
To a suggestion by commissioner 
Gene Roberts a plan should not be 

ne that copld be altered everytime 
omeone wanted a change, Wash- 

burn noted it was a "planner's hope 
to produce a plan never needing 

change but the possibility of changes 
in technology must be taken into 

consideration." 
Both Washburn and Hannah 

_indicated the 90 day program to 
produce the plan was sufficient and 

they would not come up with a 
different plan if six months were 
devoted to the task. 

The land use plans now being 
produced are the third and most 

detailed ever prepared for the 
county and the first based on the 1970 

census. 
/ -2 -7- 7,2 -. 
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r 

fe
et

 f
ro

m
he

r 
do

or
!

O
nl

y 
11

 d
ay

s 
af

te
r 

ce
m

en
t w

as
 p

ou
re

d 
be

tw
ee

n 
an

d 
ar

ou
nd

 th
e 

pa
lm

et
to

 lo
g 

pi
lin

gs
 in

 a
n 

ef
fo

rt
 to

 b
re

ak
w

av
es

 a
nd

 d
et

er
 e

ro
si

on
, i

t w
as

 e
vi

de
nt

 th
at

 th
e 

oc
ea

n 
w

as
 d

et
er

m
in

ed
 to

 h
av

e 
its

 u
su

al
 g

ul
p 

of
 s

an
d 

ev
en

 if
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it 
ha

d 
to

 g
o 

un
de

r 
co

nc
re

te
 to

 g
et

 it
!

O
n 

O
ct

ob
er

 1
7,

 1
96

9,
 P

re
si

de
nt

 N
ix

on
 o

rd
er

ed
 f

un
ds

 f
or

 p
la

nn
ed

 f
ed

er
al

 c
on

st
ru

ct
io

n
pr

oj
ec

ts
 b

e 
te

m
-

w

po
ra

ri
ly

 w
ith

he
ld

; t
hi

s 
de

la
y 

ha
lte

d 
th

e 
fi

na
liz

at
io

n 
of

 p
la

ns
 f

or
 th

e 
lo

ng
 a

w
ai

te
d 

"s
an

d
tr

an
sf

er
 p

la
nt

. "
B

y 
la

te
 1

96
9 

an
d 

ea
rl

y 
19

70
, t

he
 g

ro
un

d 
in

 f
ro

nt
 o

f 
th

e 
A

pp
le

ga
te

 h
om

e 
be

ga
n 

to
 d

ev
el

op
 h

ug
e

cr
ac

ks
.

T
he

 s
itu

at
io

n,
 a

lw
ay

s 
se

ri
ou

s,
 w

as
 n

ow
 d

es
pe

ra
te

! 
M

rs
. A

pp
le

ga
te

 a
tte

m
pt

ed
 to

 g
et

 h
el

p 
fr

om
ci

ty
, c

ou
nt

y,
an

d 
st

at
e 

of
fi

ci
al

s,
 b

ut
 th

e 
an

sw
er

 w
as

 a
lw

ay
s 

th
e 

sa
m

e,
 "

W
e 

ca
n'

t l
eg

al
ly

 s
pe

nd
 ta

x
m

on
ey

 to
 s

ol
ve

 a
 p

ro
-

bl
em

 o
f 

on
e 

pr
iv

at
e 

la
nd

ow
ne

r.
 "

 T
ak

in
g 

th
e 

si
tu

at
io

n 
in

to
 h

er
ow

n 
ha

nd
s,

 s
he

 h
ir

ed
 a

 "
dr

ag
-l

in
e"

 to
 m

ov
e

be
ac

h 
sa

nd
 to

 th
e 

fr
on

t o
f 

he
r 

ho
m

e.
T

he
 d

ra
g-

lin
e 

fi
lli

ng
 o

pe
ra

tio
n 

w
as

 o
nl

y 
a 

te
m

po
ra

ry
 s

ol
ut

io
n 

in
an

 e
ff

or
t t

o 
bu

y 
pr

ec
io

us
 ti

m
e 

w
hi

le
th

e 
th

re
e 

le
ve

ls
 o

f 
go

ve
rn

m
en

t b
ur

ea
uc

ra
cy

 c
hu

rn
ed

 a
nd

 d
ra

gg
ed

 th
ro

ug
h 

th
e 

m
ot

io
ns

 o
f 

pl
an

ni
ng

an
 e

ff
ec

tiv
e

at
ta

ck
 o

n 
th

e 
er

os
io

n 
pr

ob
le

m
 a

t s
om

e 
fu

tu
re

 ti
m

e,
St

at
e 

le
gi

sl
at

or
s,

 m
ea

nw
hi

le
, p

as
se

d 
la

w
s 

re
gu

la
tin

g
th

e 
dr

ed
gi

ng
 a

nd
 la

nd
 f

ill
 o

pe
ra

tio
ns

, p
op

ul
ar

 m
et

ho
ds

 th
at

 r
ea

l-
es

ta
te

 d
ev

el
op

er
s 

us
ed

to
 c

re
at

e 
bu

ild
in

g
si

te
s,

 w
he

re
ve

r 
ne

ed
ed

.
E

nv
ir

on
 m

en
ta

lis
ts

 g
en

er
al

ly
 b

el
ie

ve
d 

th
is

 a
 v

ic
to

ry
, b

ut
 f

or
 M

rs
. A

pp
le

ga
te

 a
nd

he
r 

ne
ig

hb
or

s 
on

 th
e 

sh
or

e,
 th

e 
la

w
 m

ea
nt

 c
er

ta
in

 s
ur

re
nd

er
 to

 th
e 

w
ill

 o
f 

th
e

oc
ea

n,
 a

s 
us

e 
of

 a
 d

ra
g-

lin
e,

an
d/

or
 b

ul
ld

oz
er

, t
o 

re
bu

ild
 th

ei
r 

lo
st

 la
nd

 w
as

no
w

 d
ee

m
ed

 il
le

ga
l.

T
he

 s
ta

te
 le

gi
sl

at
or

s 
w

er
e 

m
ad

e 
aw

ar
e 

of
 th

e 
sp

ec
ia

l e
ro

si
on

 p
ro

bl
em

s 
of

 B
re

va
rd

C
ou

nt
y 

an
c!

 in
 a

 la
w

,
pa

ss
ed

 J
ul

y 
2,

 1
97

0,
 m

ad
e 

B
re

va
rd

 C
ou

nt
y 

an
 "

er
os

io
n 

pr
ev

en
tio

n 
di

st
ri

ct
, "

 a
llo

w
in

g
th

e 
co

un
ty

 to
 a

ss
es

s
.
16

 m
ill

s 
fo

r 
er

os
io

n 
co

nt
ro

l.
($

16
0,

00
0 

ca
n 

be
 le

vi
ed

 w
.f

.h
ou

t a
 r

ef
er

en
du

m
) 

A
nx

io
us

 to
ra

is
e 

th
ei

r 
1/

4
sh

ar
e 

of
 th

e 
to

ta
l $

2 
m

ill
io

n 
pr

oj
ec

t c
os

t, 
th

e 
B

re
va

rd
 C

ou
nt

y 
C

om
m

is
si

on
,

in
 M

ay
 o

f 
19

71
, h

el
d 

a 
re

fe
re

nd
um

as
ki

ng
 th

e 
co

un
ty

 p
ro

pe
rt

y 
ow

ne
rs

 to
 ta

x 
th

em
se

lv
es

an
 e

xt
ra

 1
/2

 m
ill

 w
hi

ch
 w

ou
ld

 r
ai

se
 th

e 
re

qu
ir

ed
 o

ne
-

,

ha
lf

 m
ill

io
n 

do
lla

rs
 th

e 
fi

rs
t y

ea
r.

T
he

 in
cr

ea
se

d 
ta

x 
bu

rd
en

 o
n 

th
e 

ow
ne

r 
of

 a
 $

20
, 0

00
 h

om
e

w
as

 to
 b

e 
on

ly
$7

. 5
0 

pe
r 

ye
ar

, y
et

 w
he

n 
it 

ca
m

e 
to

 a
 v

ot
e,

 th
e 

an
sw

er
w

as
 N

O
. T

he
 B

re
va

rd
 C

ou
nt

y 
bu

dg
et

 f
or

 b
ea

ch
es

re
m

ai
ne

d 
a 

m
er

e 
$7

5,
 0

00
; t

hi
s 

w
as

 f
ar

 f
ro

m
 th

e 
re

qu
ir

ed
 $

50
0,

 0
00

 to
 s

et
 th

e 
pr

oj
ec

t
in

 m
ot

io
n.

1 
In

st
ea

d 
of

a 
qu

ic
k 

st
ar

t o
n 

th
e 

er
os

io
n 

pr
oj

ec
t, 

de
la

ys
 a

t a
ll 

le
ve

ls
 r

es
ul

te
d:

 th
e 

U
. S

. A
rm

y 
C

or
ps

 o
f 

E
ng

in
ee

rs
de

la
ye

d
co

ns
tr

uc
tio

n 
of

 th
e 

pr
op

os
ed

 "
sa

nd
 tr

an
sf

er
 p

la
nt

" 
fo

r 
fu

rt
he

r 
fe

as
ib

ili
ty

 s
tu

dy
;

C
on

gr
es

s 
re

qu
ir

ed
 th

at
 th

e
st

at
e 

an
d 

co
un

ty
 g

ov
er

nm
en

ts
 h

av
e 

on
 h

an
d 

on
e 

m
ill

io
n 

do
lla

rs
 b

ef
or

e 
th

ey
 a

llo
ca

te
th

ei
r 

m
at

ch
in

g 
fu

nd
s.
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W
hi

le
 f

un
di

ng
 p

ro
bl

em
s 

en
la

rg
ed

, t
he

 b
ea

ch
fr

on
t c

on
tin

ue
d 

to
 s

hr
in

k 
at

 a
n 

ev
en

 f
as

te
r 

ra
te

, a
ss

is
te

d

by
 a

 s
ev

er
e 

"n
or

th
ea

st
er

" 
st

or
m

 in
 D

ec
em

be
r 

of
 1

97
1.

C
ap

e 
C

an
av

er
al

 C
ity

 M
an

ag
er

, B
er

t F
ra

nc
is

, e
st

im
-

at
ed

 th
e 

da
m

ag
e 

at
 a

ro
un

d 
$2

50
, 0

00
, t

he
 v

al
ue

 o
f 

th
e 

be
ac

h 
lo

st
 to

 th
e 

oc
ea

n.
T

he
 C

ap
e 

C
an

av
er

al
 C

ity
 C

ou
nc

il 
at

 a
 r

eg
ul

ar
 m

ee
tin

g 
di

sc
us

se
d 

a 
nu

m
be

r 
of

 "
dr

as
tic

" 
ac

tio
ns

 th
ey

 c
ou

ld
ta

ke
.

(1
) 

O
ne

 w
ay

 w
as

 a
 p

os
si

bl
e 

la
w

su
it 

ag
ai

ns
t t

he
 C

or
ps

 o
f 

E
ng

in
ee

rs
 a

nd
 P

or
t C

an
av

er
al

.
T

he
 C

ity
 A

t-

to
rn

ey
, D

ic
k 

Sc
ot

t, 
lo

ok
ed

 in
to

 p
os

si
bl

e 
gr

ou
nd

s 
fo

r 
su

ch
 a

 s
ui

t a
nd

 c
on

cl
ud

ed
 th

at
 th

e 
ci

ty
co

ul
d 

no
t w

in

ag
ai

ns
t a

 s
em

i-
go

ve
rn

m
en

t a
ge

nc
y 

su
ch

 a
s 

th
e 

U
. S

. A
rm

y 
C

or
ps

 o
f 

E
ng

in
ee

rs
.

T
he

 b
as

ic
 p

ri
nc

ip
le

 is
 th

at
go

ve
rn

m
en

t a
ge

nc
ie

s 
ar

e 
"i

m
m

un
e 

fr
om

 la
w

su
its

,' 
an

 id
ea

 c
ar

ri
ed

 o
ve

r 
fr

om
 th

e 
E

ng
lis

h 
th

at
 th

e 
K

IN
G

 c
an

to
 n

o 
w

ro
ng

. O
ne

 c
an

 s
ue

to
 g

et
 a

n 
in

ju
nc

tio
n 

to
 s

to
p 

ac
tio

n,
 o

r 
on

e 
ca

n 
su

e 
to

 f
or

ce
 a

n 
ac

tio
n 

(a
ct

io
n 

fo
r

m
an

da
m

us
) 

bu
t a

 c
as

h 
se

ttl
em

en
t i

s 
ne

ar
 to

 im
po

ss
ib

le
.

(2
) 

C
ity

 C
ou

nc
ilm

an
, R

og
er

s 
G

ra
ef

e,
 s

ug
ge

st
ed

 th
e

ci
ty

 m
ig

ht
 lo

ok
 in

to
 th

e 
po

ss
ib

ili
ty

 o
f 

ge
tti

ng
 th

e 
be

ac
h 

ar
ea

 d
ec

la
re

d 
a 

"d
is

as
te

r 
ar

ea
" 

pa
vi

ng
th

e 
w

ay
 f

or
 p

os
-

si
bl

e 
fe

de
ra

l o
r 

st
at

e 
fu

nd
s.

A
 "

di
sa

st
er

 a
re

a"
 in

de
ed

!
It

 w
as

 u
nl

ik
el

y 
th

e 
ar

ea
 w

ou
ld

 n
ow

 b
e 

de
cl

ar
ed

 a
 d

is
as

te
r;

 h
ow

ev
er

, t
he

 p
ub

lic
an

d 
th

e 
pu

bl
ic

 o
ff

ic
ia

ls
 h

as
 ig

no
re

d 
fo

r 
su

ch
 a

 lo
ng

 ti
m

e 
th

e 
fo

llo
w

in
g 

se
ri

es
 w

hi
ch

 le
d 

to
 th

e 
re

al
di

sa
st

er
:

1.
B

ui
ld

in
g 

a 
po

rt
 th

at
 d

is
ru

pt
ed

 th
e 

na
tu

ra
l f

lo
w

 o
f 

sa
nd

2.
D

el
ay

in
g,

 f
or

 la
ck

 o
f 

fu
nd

s,
 th

e 
sa

nd
 tr

an
sf

er
 p

la
nt

, d
es

ig
ne

d 
to

 r
es

to
re

 th
is

 n
at

ur
al

 f
lo

w
3.

D
el

ay
in

g 
th

e 
re

bu
ild

in
g 

of
 th

e 
be

ac
hf

ro
nt

 u
nt

il 
th

e 
m

on
ey

 is
 r

ai
se

d 
an

d 
de

ci
si

on
s 

m
ad

e 
as

to
 w

ho
 o

w
ns

 th
e 

la
nd

4.
L

os
in

g 
th

e 
th

re
e 

be
au

tif
ul

 p
al

m
s 

to
 th

e 
oc

ea
n 

an
d 

be
in

g 
re

pl
az

:e
d 

by
 a

 p
al

m
et

to
-l

ot
 a

nd
ce

m
en

t b
ar

ri
ca

de
.

"D
is

as
te

r"
 is

 a
 w

or
d 

us
ua

lly
 a

ttr
ib

ut
ed

 to
 s

om
e 

su
dd

en
, 2

4 
ho

ur
 tr

ag
ed

y 
st

ri
ki

ng
w

ith
ou

t w
ar

ni
ng

.
D

ur
in

g 
a

di
sa

st
er

 e
ve

ry
on

e 
m

ov
es

 to
 h

el
p 

an
d 

ev
en

 m
on

ey
, t

ha
t c

om
m

od
ity

 s
ca

rc
el

y 
ar

ou
nd

un
us

ua
l c

ir
cu

m
st

an
ce

s,
 is

im
m

ed
ia

te
ly

 m
ad

e 
av

ai
la

bl
e.

N
o 

he
lp

 is
 im

m
ed

ia
te

ly
 a

va
ila

bl
e 

fo
r 

M
rs

. L
yn

ne
 A

pp
le

ga
te

 a
nd

 h
er

 h
om

e
th

at
 d

an
gl

es
 n

ea
r 

th
e 

w
at

er
,

ho
w

ev
er

.
B

y 
ou

tla
w

in
g 

th
e 

pr
iv

at
e 

us
e 

of
 d

ra
g-

lin
es

 a
nd

 b
ul

ld
oz

er
s 

to
 r

eb
ui

ld
 th

e 
sa

nd
, t

he
 S

ta
te

of
 F

lo
ri

da

le
ft

 M
rs

. A
pp

le
ga

te
 o

nl
y 

on
e 

ot
he

r
lin

e 
of

 d
ef

en
se

; h
er

 c
ho

ic
e 

w
as

 b
ui

ld
in

g 
a 

st
ur

dy
 b

ar
ri

ca
de

 a
ga

in
st

 th
e

po
un

di
ng

 s
ur

f.
T

he
 c

ou
nt

y 
ha

d 
tr

ie
d 

be
fo

re
 w

ith
 s

ta
te

 a
pp

ro
va

l,
bu

t t
he

ir
 b

ar
ri

ca
de

 w
as

 in
ef

fe
ct

iv
e.

T
o 

th
e
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lo
go

an
d 

ce
m

en
t b

ar
ri

ca
de

, w
ei

gh
ty

 d
is

ca
rd

s 
w

er
e 

pi
le

d.
It

 w
as

 u
gl

y,
 b

ut
 it

 w
as

 in
te

nd
ed

 to
 b

uy
 n

ee
de

d 
tim

e,

w
hi

le
 g

ov
er

nT
en

ts
 b

ic
ke

re
d 

ov
er

 w
ho

, h
ow

 a
nd

 w
he

n 
to

 r
es

to
re

 h
er

 s
ub

m
er

ge
d

la
nd

.
N

ow
 th

e 
ju

nk
 c

ar
s 

ar
e

ad
de

d 
an

d 
su

dd
en

ly
 th

e 
pu

bl
ic

 is
 s

ho
ck

ed
.

T
he

 A
pp

le
ga

te
 h

ou
se

 is
 a

 n
ew

s 
st

or
y 

ag
ai

n.
 A

 c
om

pl
ai

nt
 w

as
 m

ad
e

to
 s

ee
 th

is
 d

ar
in

g 
ne

w
 d

eb
ri

s,
 y

et
 f

ar
 e

no
ug

h 
fr

om
 th

e 
oc

ea
n 

as
 to

 n
ot

 b
e 

th
re

at
en

ed
ye

t h
im

se
lf

.
T

he
 c

ity

co
un

ci
l o

f 
C

ap
e 

C
an

av
er

al
 d

eb
at

es
 o

ve
r 

w
ha

t a
ct

io
n 

to
 ta

ke
.

"I
f 

w
e 

fi
nd

 s
he

 is
 v

io
la

tin
g 

ci
ty

 d
um

p*
 o

rd
in

an
ce

s

w
e 

ca
n 

ac
t o

ur
se

lv
es

,"
 s

ai
d 

C
ity

 M
an

ag
er

, B
er

t F
ra

nc
is

,
ad

di
ng

 th
at

 th
e 

ci
ty

 m
us

t f
ir

st
 d

et
er

m
in

e 
w

he
th

er
 th

e

St
at

e 
or

 e
ve

n 
th

e 
A

rm
y 

C
or

ps
 o

f 
E

ng
in

ee
rs

 h
as

 ju
ri

sd
ic

tio
n.

It
 w

as
 d

et
er

m
in

ed
, s

om
e 

of
 th

e 
ne

w
 d

eb
ri

s 
la

y 
on

pr
op

er
ty

 te
ch

ni
ca

lly
 b

el
on

gi
ng

 to
 th

e 
ci

ty
, a

nd
 s

om
e 

de
br

is
 w

as
 in

 a
n 

ar
ea

 d
ef

in
ed

 a
s

w
ith

in
 th

e 
ju

ri
sd

ic
tio

n 
of

th
e 

St
at

e 
of

 F
lo

ri
da

 D
ep

ar
tm

en
t o

f 
N

at
ur

al
 R

es
ou

rc
es

, w
ho

 h
av

e 
au

th
or

ity
 o

n 
al

l m
at

te
rs

fr
om

 th
e 

"h
ig

h 
w

at
er

m
ar

k"
 (

th
at

 e
dg

e 
of

 th
e 

su
rf

 a
t h

ig
h 

tid
e)

 a
nd

 5
0 

fe
et

 o
ut

 in
to

 th
e 

oc
ea

n.
Si

nc
e 

th
e 

hi
gh

 w
at

er
 m

ar
k 

ha
s 

m
ov

ed

se
ve

ra
l h

un
dr

ed
 f

ee
t i

n 
12

 y
ea

rs
, t

ha
t m

ar
k,

 te
ch

ni
ca

lly
, n

ow
 r

un
s 

th
ro

ug
h 

th
e 

m
id

dl
e 

of
 th

e 
A

pp
le

ga
te

ho
us
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w
n 

on
 F

ig
ur

e 
2.

Fo
r 

oc
ea

n-
ex

po
se

d 
lo

ca
tio

ns
, b

ul
kh

ea
ds

 d
o 

no
t

pr
ov

id
e 

a 
lo

ng
-l

iv
ed

 p
er

m
an

en
t s

ol
ut

io
n,

 b
ec

au
se

 e
ve

nt
ua

lly
 a

 m
or

e 
su

bs
ta

nt
ia

l w
al

l i
s 

re
qu

ir
ed

 a
s 

th
e 

be
ac

h
co

nt
in

ue
s 

to
 r

ec
ed

e 
an

d 
la

rg
er

 w
av

es
 r

ea
ch

 th
e 

st
ru

ct
ur

e.
U

nl
es

s 
co

m
bi

ne
s 

w
ith

 o
th

er
 ty

pe
s 

of
 p

ro
te

ct
io

n,
th

e 
bu

lk
he

ad
 e

ve
nt

ua
lly

 e
vo

lv
es

 in
to

 th
e 

m
as

si
ve

 s
ea

w
al

l c
ap

ab
le

 o
f 

w
ith

st
an

di
ng

 th
e 

di
re

ct
 o

ns
la

ug
ht

 o
f 

th
e

w
av

es
.

E
xt

en
si

ve
 s

ea
w

al
l s

tr
uc

tu
re

s 
ha

ve
 b

ee
n 

bu
ilt

 p
ri

nc
ip

al
ly

 in
 M

as
sa

ch
us

et
ts

, F
lo

ri
da

, M
is

si
ss

ip
pi

,
T

ex
as

 a
nd

 C
al

if
or

ni
a.

Se
aw

al
ls

 m
ay

 h
av

e 
ve

rt
ic

al
, c

ur
ve

d 
or

 s
te

pp
ed

 f
ac

es
 (

se
e 

Fi
gu

re
s 

3,
 4

, a
nd

 5
) 

.
W

hi
le

 s
ea

w
al

ls
 m

ay
 p

ro
te

ct
 th

e 
up

la
nd

, t
he

y 
do

 n
ot

 h
ol

d 
or

 p
ro

te
ct

 th
e 

be
ac

h 
w

hi
ch

 is
 th

e 
gr

ea
te

st
 a

ss
et

 o
f

sh
or

ef
ro

nt
 p

ro
pe

rt
y.
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 s

om
e 

ca
se

s,
 th

e 
se

aw
al

l m
ay

 b
e 

de
tr

im
en

ta
l t

o 
th

e 
be

ac
h 

in
 th

at
 th

e 
do

w
nw

ar
d

fo
rc
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 o

f 
w

at
er

, c
re

at
ed

 b
y 

th
e 

w
av

es
 o

n 
st

ri
ki

ng
 th

e 
w

al
l, 

ra
pi

dl
y 

re
m

ov
e 

sa
nd

 f
ro

m
 th

e 
be

ac
h.

 T
he

 G
al

-
ve

st
on

 s
ea

w
al

l, 
sh

ow
n 

on
 F

ig
ur

e 
5,

 in
cl

ud
es

 a
 s

to
ne

 a
pr

on
 to

 m
in

im
iz

e 
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ou
ri

ng
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f 
th

e 
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h 
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d 

un
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rm
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th
e 

w
al
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 r

ev
et

m
en

t a
rm

or
s 
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e 

sl
op

e 
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 o

f 
a 

du
ne

 o
r 

bl
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f 
w

ith
 o

ne
 o

r 
m

or
e 

la
ye
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f 
ro

ck
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r 
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re

te
.

T
hi

s 
pr

ot
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tio
n 

di
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ip
at

es
 w

av
e 

en
er

gy
 w

ith
 le

ss
 d

am
ag

in
g 

ef
fe

ct
 o

n 
th

e 
be

ac
h 

th
an

 w
av

es
 s

tr
ik

in
g 

ve
rt

ic
al

w
al

ls
. A

 r
oc

k 
re

ve
tm

en
t b

ui
lt 

at
 C

ap
e 

H
en

ry
, V

ir
gi

ni
a,

 is
 s

ho
w

n 
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 F
ig

ur
e 
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 c
on

cr
et

e-
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oc
k 

re
ve

tm
en

t
in

 a
 m

or
e 
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po

se
d 

lo
ca

tio
n 
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tin
g 
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A
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t J
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r 
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la
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, F
lo

ri
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s 

sh
ow

n 
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 F
ig
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e 
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A

de
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at
el

y 
de
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ed
 b

ul
kh
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 r
ev

et
m

en
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 c
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0 
pe
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f 
sh
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e 
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, d

ep
en
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 u
po

n 
ex
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su
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 w
av

e 
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tio
n,

 to
ta

l l
en

gt
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 p
ro

xi
m
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 s
ou

rc
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 o
f 
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ns

tr
uc

tio
n 

m
a-

te
ri

al
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 c
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f 
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n 
m
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 f
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m
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Se
aw
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 a
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 b
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-

w
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s 

(t
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tte

r 
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se
d 
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 th

e 
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 s

ec
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 a
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 m
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e 

ex
pe
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e 
an

d 
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e 
us
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lly

 b
ui

lt 
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e 

m
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e
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s.
T
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ir

 e
st
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 c
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 p
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 f
oo

t f
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 m
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si
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re
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r 
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ur
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 p
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 C
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ot
ec

tio
n 

M
at

er
ia

ls
B

re
ak

w
at

er
s

M
ea

su
re

s 
de

si
gn

ed
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 s
ta

bi
liz

e 
th

e 
sh

or
e 

fa
ll 

in
to

 tw
o 

ge
ne

ra
l c

la
ss

es
:

(a
) 

a 
st

ru
ct

ur
e 

to
 p

re
ve

nt
w

av
es

 f
ro

m
 r

ea
ch

in
g 

er
od

ib
le

 m
at

er
ia

ls
: a

nd
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b)
 a

n 
ar

tif
ic

ia
l s

up
pl

y
of

 s
an

d 
to

 th
e 

sh
or

e 
to

 m
ak

e 
up

 f
or

 a
de

fi
ci

en
cy

 in
 s

an
d 

su
pp

ly
 th

ro
ug

h 
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tu
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l p
ro

ce
ss

es
, w

ith
 o

r 
w

ith
ou

t s
tr

uc
tu

re
s 
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ch

 a
s 

gr
oi

ns
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 r
ed
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e 

th
e

ra
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 o
f 

lo
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 o
f 

lit
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ra
l m

at
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.
O

ne
 s

et
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f 
st

ru
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 b
ul

't 
to

 r
ed
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e 

w
av

e 
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tio
n 

ar
e 

de
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ri
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d 
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 th
e 

fo
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w
in

g 
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ra
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.

B
R

E
A

K
W

A
T

E
R

S

B
ea

ch
es
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nd

 b
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ff
s 
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 d

un
es

 c
an

 b
e 

pr
ot

ec
te

d 
by

 a
n 

of
fs

ho
re

 b
re

ak
w

at
er

 th
at

 p
re

ve
nt

s 
w

av
es

 f
ro

m
re

ac
hi

ng
 th

e 
sh

or
e.

 H
ow

ev
er

, o
ff

sh
or

e 
br

ea
kw

at
er

s 
ar

e 
m

ol
.-

co
st

ly
 th

an
 o

ns
ho

re
 s

tr
uc

tu
re

s,
 a

nd
-a

re
 s

el
-

do
m

 b
ui

lt 
so

le
ly

 f
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 th
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 p
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po
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. O
ff

sh
or

e 
br

ea
kw

at
er

s 
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e 
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tr
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 m
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y 
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r 
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vi
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n 
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br
ea

kw
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 h
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r 
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 p
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vi
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s 
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r 
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r 
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B

re
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w
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e
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e 
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 d
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-

m
en
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n 
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e 
sh
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A
ll 
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ea
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s 
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r 
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e 

w
av

e 
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tio
n 
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d 
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 p
ro
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 th
e 

sh
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e
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m
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te

ly
 b

eh
in

d 
th
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. W

he
th

er
 o

ff
sh

or
e 
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 s

ho
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-c
on

ne
ct

ed
, t

he
 e

lim
in

at
io

n 
of

 w
av

e 
ac

tio
n 

re
du

ce
s

lit
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ra
l t

ra
ns

po
rt

, o
bs

tr
uc

tin
g 

th
e 

fr
ee

 f
lo

w
 o

f 
sa

nd
 a

lo
ng

 th
e 

co
as

t a
nd

 s
ta

rv
in

g 
th

e 
do

w
ns

tr
ea

m
be

ac
he

s.

A
t a

 h
ar

bo
r 

br
ea

kw
at

er
, t

he
 s

an
d 

st
re

am
 g

en
er

al
ly

 c
an

 b
e 

re
st

or
ed

 b
y 

pu
m

pi
ng

 th
e 

sa
nd

th
ro

ug
h 

a 
pi

pe
lin

e

fr
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e 

si
de

 w
he

re
 s

an
d 

ac
cu

m
ul

at
es

 to
 th

e 
st

ar
ve

d 
si

de
.

T
hi

s 
ty

pe
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f 
op

er
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n,

 in
 u

se
 f
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 m

an
y 

ye
ar

s

at
 S

an
ta

 B
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, C
al

if
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ni
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 il

lu
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ra
te

d 
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 F
ig

ur
e

8*
.

E
ve

n 
w

ith
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t a
 s

ho
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 a
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, a
n 

of
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ho
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 b
re
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w

at
er

st
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s 
w
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e 

ac
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n 
an

d 
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s 
a 
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t w
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a 
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ee
n 

it 
an

d 
th

e 
be

ac
h.

In
 th

e 
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se
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e 
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 w
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e 
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tio
n 
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m
ov

e 
th

e 
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 s
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ea

m
, t
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 s
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d 
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 d

ep
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ite
d

an
d 
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s 
th

e 
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e 

se
aw
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d 
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w
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d 

th
e 
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kw
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.-

 .T
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bu
ild

up
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ct
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lly
 s
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s 
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 b
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 a
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 c
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y 
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m
s.

th
e 

sa
nd

 s
tr
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m

, d
ep

ri
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ng
 th

e
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w
nd
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ft

 b
ea

ch
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 s

an
d.

 A
lth

ou
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 th
is
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f 
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tr
uc

tio
n 
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 g

en
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 d
et
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m

en
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l t
o 
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w
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m
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, t
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 b
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e 
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pr

oc
es

se
s.

W
he

n 
pl

ac
ed

 o
n 

th
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 p

um
p 

th
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e 
na

vi
ga

tio
n 

op
en

in
g 

ba
ck

 in
to

 th
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io
n 

M
at

er
ia

ls
G

ro
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s

M
ea

su
re
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de

si
gn

ed
 to

 s
ta

bi
liz

e 
th

e 
sh

or
e 

fa
ll 

in
to

 tw
o

ge
ne

ra
l c

la
ss

es
:

(a
)

a 
st

ru
ct

ur
e 

to
 p

re
ve

nt

w
 I

ve
s 

fr
om

 r
ea

ch
in

g 
er

od
i

m
at

er
ia

ls
: a

nd
 (

b)
 a

n 
ar

tif
ic

ia
l s

up
pl

y 
of

 s
an

d 
to

 th
e

sh
or

e 
to

 m
ak

e 
up

' f
or

 a

de
fi

ci
en

cy
 in

 s
an

d 
su

pp
ly

 th
ro

ug
h 

na
tu

ra
l p

ro
ce

sg
es

, w
ith
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r

w
ith

ou
t s

tr
uc

tu
re

s 
su

ch
 a

s 
gr
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 to
 r

ed
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e 
th

e

ra
te

 o
f 

lo
ss

 o
f 

lit
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ra
l m

at
er

ia
l.

O
ne

 s
et
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f 

st
ru

ct
ur

es
 b
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lt 

to
 r
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uc

e 
w

av
e 
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tio

n 
ar

e
de
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d 

in
 th
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g 
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gr
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G
R

O
IN

S

L
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g 
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o 
in

ve
st

ig
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or
s 
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te

d 
th
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 o

bs
tr

uc
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ns
 o

n 
a
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h,
 s
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h 
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 lo
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 o

r 
w

re
ck

s,
 w

ou
ld

 tr
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 s
en

d

m
ov

in
g 

al
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g 
th

e 
be

ac
h 

an
d 

ca
us

e 
th

e 
be

ac
h 

to
 w
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en

Su
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 o
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er
va

tio
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 le
d 
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tu
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lly
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 d

ev
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in
g 

th
e

gr
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)i
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a 
ba

rr
ie

r-
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pe
 s

tr
uc

tu
re

 w
hi
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te
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s 
fr
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 th

e 
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ck
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or
e 
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e 
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ra
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e 
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 m
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i
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er
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, p
ri

or
 to

 th
e 
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rr
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t e
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si
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 d
ev
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m
en

t
of

 u
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tr
ea

m
 r
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 b
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s 

an
d 

m
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 p
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tio
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f
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e 

se
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, t
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 s
up
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of
 b
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 s
an

d 
w
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pl

en
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 m
an

y 
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s 
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 s
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 r
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*
m
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bl
y 

w
el
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a 
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sf
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ro
in

 s
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m
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 T
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s 
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d 

to
 f

ur
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er
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si
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,
an

d'
in

di
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in
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e 
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e 
of

 g
ro
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s.

T
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y 
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n 

w
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e 
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d 

w
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t c
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e
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s 
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 to
 th
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-
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 p

ro
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on

ly
 m

ar
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t
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ra
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up
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s 
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 p
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m
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d 

th
e 

ro
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 o
f 
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f 

sa
nd
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d 
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ra
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f 
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re
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 b
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 m
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t
to
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e 
or

 tc
 r

et
ar
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 a

 g
ro

in
 is

 d
on

e 
at

 th
e 

ex
pe

ns
e 

of
th

e 
ad

ja
ce

nt
 d

ow
nd

ri
ft

sh
or

e 
un

le
ss

 th
e 

gi
, i

n 
or

 g
ro

in
 s

ys
te

m
 is

fi
lle

d 
w

ith
 s

an
d 

to
 it

s 
en

tr
ap

m
en

t c
ap

ac
ity

. T
o 

re
du

ce
th

e 
W

en
-

fo
r 

da
m

ag
e 

to
 p

ro
pe

rt
y 

do
w

nd
ri

ft
 o

f 
a 

gr
oi

n,
 s

om
e

lim
ita

tio
n 

m
us

t b
e 

im
po

se
d 

on
 th

e 
am

ou
nt

 o
f 

sa
nd

pe
rm

itt
ed

 to
 b

e 
na

tu
ra

lly
 im

po
un

gi
ed

 o
n 

th
e

up
dr

if
t s

id
e.

 S
in

ce
 m

or
e 

an
d 

m
or

e 
sh

or
es

 a
re

 b
ei

ng
pr

ot
ec

te
d,

rd
 le

ss
 a

nd
 le

ss
 s

an
d 

is
av

ai
la

bh
ir

' a
s 

na
tu

ra
l s

up
pl

y,
 it

 is
 n

ow
 d

es
ir

ab
le

, a
nd

 f
re

qu
en

tly
 n

ec
es

sa
ry

,
to

 p
la

ce

78



sa
nd

 a
rt

if
ic

al
ly

 to
 f

ill
 th

e 
ar

ea
 b

et
w

ee
n 

th
e 

gr
oi

ns
,

th
er

eb
y 

en
su

ri
ng

 a
 m

or
e-

or
-l

es
s 

un
in

te
rr

up
te

d 
sa

nd

su
pp

ly
 to

 d
ow

nd
ri

ft
 s

ho
re

 t,
.

G
ro

in
s 

ha
ve

 b
ee

n 
co

ns
tr

uc
te

d 
in

 m
an

y 
w

ay
s 

us
in

g 
tim

be
r,

st
ee

l, 
co

nc
re

te
 o

r 
ro

ck
, b

ut
 c

an
 b

e 
cl

as
si

-

fi
ed

 in
to

 b
as

ic
 p

hy
si

ca
l c

at
eg

or
ie

s 
as

 h
ig

h 
or

 lo
w

,
lo

ng
 r

" 
sh

or
t, 

an
d 

pe
rm

ea
bl

e 
an

d 
im

pe
rm

ea
bl

e.

A
 h

ig
h 

gr
oi

n 
ex

te
nd

in
g 

th
ro

ug
h 

th
e 

zo
ne

 o
f

br
ea

ki
ng

 f
or

 o
rd

in
ar

y 
or

 m
od

er
at

e 
st

or
m

 w
av

es
 in

iti
al

ly

en
tr

ap
s 

ne
ar

ly
 a

ll 
of

 th
e 

al
on

gs
ho

re
 m

ov
in

g
sa

nd
 w

ith
in

 th
at

 in
te

rc
ep

te
d 

ar
ea

 u
nt

il 
th

e 
a 

re
al

pa
tte

rn
'o

r 
su

r-

fa
ce

 p
ro

fi
le

 o
f 

th
e 

ac
cu

m
ul

at
ed

 s
an

d 
m

as
s 

al
lo

w
s 

sa
nd

to
 p

as
s 

ar
ou

nd
 th

e 
se

aw
ar

d 
en

d 
of

 th
e 

st
ru

ct
ur

e
to

th
e 

do
w

nd
ri

ft
 s

ho
re

s.
 L

ow
 g

ro
in

s 
(t

op
 p

ro
fi

le
 n

o
hi

gh
er

 th
an

 th
at

 o
f 

de
si

re
d 

re
as

on
ab

le
 b

ea
ch

 d
im

en
si

on
s)

fu
nc

tio
n 

lik
e 

hi
gh

 g
ro

in
s,

 e
xc

ep
t t

ha
t a

pp
re

ci
ab

le
 a

m
ou

nt
s

of
 s

an
d 

al
so

 p
as

s 
ov

er
 th

e 
to

p 
of

 th
e 

st
ru

ct
ur

e.

Pe
rm

ea
bl

e 
gr

oi
ns

 p
er

m
it 

so
m

e 
of

 th
e 

w
av

e 
en

er
gy

 a
nd

m
ov

in
g 

sa
nd

 to
 p

as
s 

th
ro

ug
h 

th
e 

st
ru

ct
ur

e.

E
xp

er
ie

nc
e 

ha
s 

sh
ow

n 
th

at
 a

 s
ho

rt
 g

ro
in

 in
 h

ea
vy

 d
ri

ft
 a

re
as

 m
ay

fi
ll 

qu
ic

kl
y 

an
d 

ha
ve

 a
 li

m
ite

d 
ef

fe
ct

on
 a

dj
ac

en
t b

ea
ch

es
.

H
itt

: g
ro

in
s,

 p
ar

tic
ul

ar
ly

 if
 th

ey
 e

xt
en

d 
be

yo
nd

 th
e

br
ea

ke
r 

zo
ne

 f
or

 m
os

t w
av

es
, a

d-

ve
rs

el
y 

af
fe

ct
 d

ow
nd

ri
ft

 s
ho

re
s 

lo
ng

 a
ft

er
 th

ei
r

up
dr

if
t-

si
de

 im
po

un
di

ng
 c

ap
ac

ity
 is

 r
ea

ch
ed

.
T

hi
s 

is
 c

au
se

d

by
 d

iv
er

si
on

 o
f 

lit
to

ra
l d

ri
ft

 o
ff

sh
or

e 
be

yo
nd

 th
e

en
d 

of
 th

e 
gr

oi
n 

w
he

re
 it

s 
su

bs
eq

ue
nt

 m
ov

em
en

t d
ep

ri
ve

s

do
w

nd
ri

ft
 b

ea
ch

es
 o

f 
an

 a
de

qu
at

e 
su

pp
ly

 o
f 

no
ur

' -
hm

en
t.

T
he

 a
cc

re
te

d 
sa

nd
 a

dj
ac

en
t t

o 
th

e 
up

dr
if

t s
id

e 
of

 a

lo
ng

m
ay

 r
es

ul
t i

n 
su

ch
 a

 d
if

fe
re

nt
sh

or
e 

al
ig

nm
en

t f
ro

m
 th

at
 o

f 
th

e 
na

tu
ra

l u
ng

ru
in

ed
 s

ho
re

th
at

 s
an

d

m
ov

em
en

t a
lo

ng
 th

at
 a

lig
nm

en
t b

y-
W

av
es

is
 r

et
ar

de
d 

fo
r 

m
an

y 
ye

ar
s.

Sh
ri

ft
 g

ro
in

s,
 a

nd
 g

ro
in

s 
w

hi
ch

 h
av

e

an
 a

pp
re

ci
ab

le
 d

eg
re

e
of

 p
er

m
ea

bi
lit

y,
 d

o 
no

t c
au

se
 a

 p
ro

no
un

ce
d

's
et

ba
ck

 in
 th

e 
sh

or
e 

im
m

ed
ia

te
ly

 d
ow

n-

if
t o

f 
th

e 
gr

oi
n 

as
 th

e 
lit

to
ra

l t
ra

ns
po

rt
 o

f 
sa

nd
 o

ve
r

an
d 

th
ro

ug
h 

th
es

e 
st

ru
ct

ur
es

 a
llo

w
s 

a 
m

or
e 

co
nt

in
-

uo
us

 s
up

pl
y 

to
 th

e 
do

w
nd

ri
ft

 a
re

a
Pr

es
en

t k
no

w
le

dg
e 

of
 s

ed
im

en
t t

ra
ns

po
rt

 b
y 

w
av

es
 a

nd
 c

ur
re

nt
s 

do
es

no
t

pe
rm

it 
sa

tis
fa

ct
or

y 
de

te
rm

in
at

io
n 

of
 th

e
op

tim
um

 d
eg

re
e 

of
 p

er
m

ea
bi

lit
y 

fo
r 

pr
op

er
 f

un
ct

io
ni

ng
of

 p
er

m
ea

bl
e

gr
oi

ns
.

Im
pe

rm
ea

bl
e 

gr
oi

ns
 c

an
 b

e 
m

or
e 

re
ad

ily
 d

es
ig

ne
d 

to
 s

er
ve

th
e 

de
si

re
d 

pu
rp

os
e,

 a
nd

 th
ey

 a
re

 m
or

e

w
id

el
y 

us
ed

.
B

ut
 g

ro
in

s 
of

 a
ny

 ty
pe

 s
ho

ul
d 

,ic
it 

be
 b

ui
lt 

un
le

ss
pr

op
er

ly
 d

es
ig

ne
d 

fo
r 

th
e 

pa
rt

ic
ul

ar
 s

ite
.

T
he

r
y



ef
fe

ct
s 

of
 th

e 
co

nt
em

pl
at

ed
 g

ro
in

s 
on

 a
dj

ac
en

tb
ea

ch
es

 s
ho

ul
d 

be
 s

tu
di

es
 b

y 
an

 e
xp

er
ie

nc
ed

en
gi

ne
er

.

A
de

qu
at

el
y 

de
si

gn
ed

 p
ro

te
ct

iv
e 

gr
oi

ns
 m

ay
 c

os
t

ab
ou

t $
10

0 
to

 $
35

0 
pe

r 
fo

ot
 o

f 
sh

or
e 

pr
ot

ec
te

d
de

-

pe
nd

en
t u

po
n 

su
ch

 f
ac

to
rs

 a
s 

ex
po

su
re

 to
 w

av
e

ac
tio

n,
 r

an
ge

 o
f 

tid
e,

 a
nd

 a
cc

es
si

bi
lit

y 
of

bu
ild

in
g 

m
at

er
ia

ls
.

T
hi

s 
is

 th
e 

co
st

 r
an

ge
 f

or
 g

ro
in

 s
tr

uc
tu

re
s

on
ly

 -
- 

w
he

re
 b

ea
ch

 f
ill

 is
 a

ls
o 

re
qu

ir
ed

 to
 p

re
ve

nt
ad

ve
rs

e

ef
fe

ct
 o

n 
el

ew
nd

ri
ft

 s
ho

re
s,

 th
e 

co
st

in
cr

ea
se

s 
ac

co
rd

in
gl

y.

*F
ig

ur
es

 9
 -

10
, p

ag
es

 6
8-

69
.

D
ep

ar
tm

en
t o

f 
th

e 
A

rm
y,

, C
or

ps
 o

f 
E

ng
in

ee
rs

,
W

as
hi

ng
to

n,
 D

. C
. ,

Sh
or

e 
Pr

ot
ec

tio
n 

G
ui

de
lin

es
,

A
ug

us
t,

19
71

.

80



ST
U

D
E

N
T

 C
O

M
M

E
N

T
 N

O
.3

4
Sh

or
e 

Pr
ot

ec
tio

n 
M

et
ho

ds
Je

tti
es

M
ea

su
re

s 
de

si
gn

ed
 to

 s
ta

bi
liz

e 
th

e 
sh

or
e 

fa
ll 

in
to

 tw
o 

ge
ne

ra
l c

la
ss

es
: f

,a
)

a 
st

ru
ct

ur
e 

to
 p

re
ve

nt

w
av

es
 f

ro
m

 r
ea

ch
in

g 
er

od
ib

le
 m

at
er

ia
ls

; a
nd

(b
) 

an
 a

rt
if

ic
ia

l s
up

pl
y 

of
 s

an
d 

to
 th

e 
sh

or
e 

to
 m

ak
e 

up
 f

or
 a

,

de
fi

ci
en

cy
 in

 s
an

d 
su

pp
ly

 th
ro

ug
h 

na
tu

ra
l p

ro
ce

ss
es

, w
ith

 o
r 

w
ith

ou
t s

tr
uc

tu
re

s
su

ch
 a

s 
gr

oi
ns

 to
 r

ed
uc

e 
th

e

ra
te

 o
f 

lo
ss

 o
f 

lit
to

ra
l m

at
er

ia
l.

O
ne

 s
et

 o
f 

st
ru

ct
ur

es
 b

ui
lt 

to
 r

ed
uc

e 
w

av
e 

ac
tio

n 
ar

e 
de

sc
ri

be
d 

in
 th

e 
fo

llo
w

in
g

pa
ra

gr
ap

hs
.

JE
T

T
IE

S

A
 s

tr
uc

tu
re

 d
ev

el
op

ed
 to

 m
od

if
y 

or
 c

on
tr

ol
 s

an
d 

m
ov

em
en

t i
s 

th
e 

je
tty

.
T

hi
s 

st
ru

ct
ur

e 
is

 g
en

er
al

ly
em

pl
oy

ed
 a

t i
nl

et
s 

in
 c

on
ne

ct
io

n 
w

ith
 n

av
ig

at
io

n 
im

pr
ov

em
en

ts
(s

ee
 F

ig
ur

e 
11

*)
. W

he
n 

sa
nd

 b
ei

ng
 tr

an
sp

or
te

d

al
on

g 
th

e 
co

as
t b

y 
w

av
es

 a
nd

 c
ur

re
nt

s 
ar

ri
ve

s 
at

 a
n 

in
le

t, 
it 

fl
ow

s 
in

w
ar

d 
on

th
e 

fl
oo

d 
tid

e 
to

 f
or

m
 a

n 
in

ne
r

ba
r,

 a
nd

 o
ut

w
ar

d 
on

 th
e 

eb
b 

tid
e 

to
 f

or
m

 a
n 

ou
te

r 
ba

r.
B

ot
h 

fo
rm

at
io

ns
 a

re
 h

ar
m

fu
l t

o 
na

vi
ga

tio
n 

th
ro

ug
h

th
e 

in
le

t, 
an

d 
m

us
t b

e 
co

nt
ro

lle
d 

to
 m

ai
nt

ai
n 

an
 a

de
qu

at
e 

na
vi

ga
tio

n 
ch

an
ne

l.
T

he
 je

tty
 is

 s
im

ila
r 

to
 th

e 
gr

oi
n

in
 th

at
 it

 d
am

s 
th

e 
sa

nd
 s

tr
ea

m
.

Je
tti

es
 a

re
 u

su
al

ly
 c

on
st

ru
ct

ed
 o

f 
st

ee
l, 

co
nc

re
te

 o
r 

ro
ck

.
T

he
 ty

pe
 d

ep
en

ds

on
 f

ou
nd

at
io

n 
co

nd
iti

on
s,

 w
av

e 
cl

im
at

e,
an

d 
ec

on
om

ic
 c

on
si

de
ra

tio
ns

.
Je

tti
es

 a
re

 c
on

si
de

ra
bl

y 
la

rg
er

 th
an

gr
oi

ns
, s

in
ce

 je
tti

es
 s

om
et

im
es

 e
xt

en
d 

fr
om

 th
e 

sh
or

el
in

e 
se

aw
ar

d 
to

 a
de

pt
h 

eq
ui

va
le

nt
 to

 th
e 

ch
an

ne
l d

ep
th

de
si

re
d 

fo
r 

na
vi

ga
tio

n 
pu

rp
os

es
. T

o 
be

 o
f 

m
ax

im
um

 h
id

 in
 m

ai
nt

ai
ni

ng
 th

e
ch

an
ne

l, 
th

e 
je

tty
 m

us
t b

e 
hi

gh

en
ou

gh
 to

 c
om

pl
et

el
y 

ob
st

ru
ct

 th
e 

sa
nd

 s
tr

ea
m

.
Je

tti
es

 a
id

 n
av

ig
at

io
n 

by
 r

ed
uc

in
g 

m
ov

em
en

t o
f 

sa
nd

 in
to

 th
e

ch
an

ne
l, 

by
 s

ta
bi

liz
in

g 
th

e 
lo

ca
tio

n
j t

he
 c

ha
nn

el
, a

nd
 b

y 
sh

ie
ld

in
g 

ve
ss

el
s 

fr
om

 w
av

es
.

A
dv

er
se

ly
, s

an
d 

is

im
po

un
de

d 
at

 th
e 

up
dr

if
t j

et
ty

 a
s 

sh
ow

n 
on

 F
ig

ur
e 

11
, a

nd
 th

e 
su

pp
ly

 o
f 

sa
nd

 to
th

e 
sh

or
e 

do
w

nd
ri

ft
 f

ro
m

 th
e

in
le

t i
s 

re
du

ce
d 

th
us

 c
au

si
ng

 e
ro

si
on

 o
f 

th
at

 s
ho

re
.

Pr
io

r 
to

 th
e 

in
st

al
la

tio
n 

of
 a

 je
tty

, n
at

ur
e 

su
pp

lie
s 

sa
nd

by
 tr

an
sp

or
tin

g 
it 

ac
ro

ss
 th

e 
in

le
t i

nt
er

m
itt

en
tly

 a
lo

ng
 th

e 
ou

te
r 

ba
r

to
 r

et
ur

n 
to

 th
e 

do
w

ns
tr

ea
in

 s
ho

re
.

T
o 

el
im

in
at

e 
un

de
si

ra
bl

e 
do

w
nd

ri
ft

 e
ro

si
on

, s
om

e 
pr

oj
ec

ts
 p

ro
vi

de
 f

or
dr

ed
gi

ng
 th

e 
sa

nd
 im

po
un

de
d

81



i

by
 th

e 
up

dr
if

t j
et

ty
 a

nd
 p

um
pi

ng
it 

th
ro

ug
h 

a 
pi

pe
lin

e 
to

 th
e

er
od

in
g-

 b
ea

ch
 (

se
e 

Fi
gu

re
 1

2)
.

T
hi

s 
en

su
re

s 
an

un
in

te
rr

up
te

d 
fl

ow
 o

f 
sa

nd
 a

lo
ng

sh
or

e
to

 n
ou

ri
sh

 th
e 

do
w

nd
ri

ft
 b

ea
ch

,
an

d 
al

so
 p

re
ve

nt
s 

sh
oa

lin
g 

of
 th

e 
en

-

tr
an

ce
 c

ha
nn

el
.

A
t S

ha
rk

 R
iv

er
 I

nl
et

, N
ew

 J
er

se
y,

sa
nd

 W
A

S 
tr

an
sp

or
te

d 
ac

ro
ss

 th
e

in
le

t b
y 

tr
uc

k 
w

ith

be
ne

fi
ci

al
 r

es
ul

ts
.

A
 m

or
e 

re
ce

nt
de

ve
lo

iG
re

ilt
 p

ro
vi

de
s 

a 
lo

w
 s

ec
tio

n 
or

 w
ei

r 
in

 th
e 

up
dr

if
t

je
tty

 o
ve

r 
w

hi
ch

 s
an

d 
m

ov
es

in
to

 a
 p

re
dr

ed
ge

d 
de

po
si

tio
n 

ba
si

n.
B

y 
dr

ed
gi

ng
 th

e 
ba

si
n

pe
ri

od
ic

al
ly

, d
ep

os
iti

on
 in

 th
e 

ch
an

ne
l

is
 r

ed
uc

ed

.)
r 

el
im

in
at

ed
.

T
he

 d
re

dg
ed

 m
at

er
ia

l i
s 

no
rm

al
ly

pu
m

pe
d 

ac
ro

ss
 th

e 
in

le
t t

o 
pr

ov
id

e
no

ur
is

hm
en

t f
or

 th
e

do
w

nd
ri

ft
 s

ho
re

. A
 "

w
ei

r-
je

tty
" 

at
 M

P
-o

nb
or

o 
In

le
t, 

N
or

th
 C

ar
ol

in
a,

 is
sh

ow
n 

on
 F

ig
ur

e 
13

.

Fi
gu

re
s 

11
-1

3,
 p

ag
es

 7
0-

71
.

D
ep

ar
tm

en
t o

f 
th

e 
A

rm
y,

C
or

ps
 o

f 
E

ng
in

ee
rs

, W
as

hi
ng

to
n,

D
. C

. ,
Sh

or
e 

Pr
ot

ec
tio

n 
G

ui
de

lin
es

,
A

ug
us

t

19
71

.
82



ST
U

D
E

N
T

 C
O

M
M

E
N

T
 N

O
. 3

5
:

Sh
or

e 
Pr

ot
ec

tio
n 

M
et

ho
ds

A
rt

if
ic

ia
l S

up
pl

y 
of

 S
an

d

M
ea

su
re

s 
de

si
gn

ed
 to

 s
ta

bi
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l p
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l m
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 p
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 m
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 p
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 b
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 c
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 d
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 f
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 p
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e 

sh
or

e.
Fi

gu
re

s 
14

 a
nd

 1
5 

sh
ow

vi
ew

s 
of

 H
ar

ri
so

n 
C

ou
nt

y,
 M

is
si

ss
ip

pi
, a

ft
er

 a
nd

 b
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 c
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 d
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 f
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 b
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 c
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 d
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 p
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 p
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 d
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 c
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 d
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 c
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, c
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 d
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 c
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 p
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 m
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 p
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ra
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 b
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 b
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t b
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 c
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 d
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 b
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 m
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 b
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t o
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 d
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l m
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 c
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y
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 c
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 f
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 D
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ic
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D
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E
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d 

pu
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w
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d 
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s 
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 b
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au
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f

Fe
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w
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 f
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w
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es
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 b
e 
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ig

ib
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 f
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 p
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at
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 c
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tin

g

be
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 b
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 c
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 c
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, c
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 c
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D
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l p
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 f
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 m
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 o
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 c

oo
pe

ra
te

as
 r

eq
ui

re
d 

by
 la

w
, t

he
 S

ec
re

ta
ry

 o
f

th
e 

A
rm

y 
ca

n 
au

th
or

iz
e 

co
ns

tr
uc

tio
n

O
f 

th
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once 
Erosion 

Sentinel Star Bureau 

DAYTONA BEACH The beefed- 
up- Ponce Inlet Port Authority may 

rush into beach erosion remedies, an 
area where the U. S. Army Corps of 

Engineers fears to tread without a 
five-year study. 

Property owners insist the sea is 
eating away sand from the inlet at 

least a mile north. They believe the 
loss is less than that two months ago 

when high winds formed six-fopt 
waves which eroded more than 30 

horizontal feet of beach in about 
two weeks. 

THE CORPS ref ises to acknow- 
ledge there is any erosion in the 
area. Under its contract with the 

authority, a local taxing agency. 
Army engineers con eructed jetties 

to stabilize the ink: and must 
maintain,tliam perpetua'ly. 

Director William Carltcn of the 
Florida -Bureau Of Beaches and 
Sinres calls the jetties poorly 

deigned and thinks they aid erosion 
processes. 

He belieyes pumps could lay sand 
on the gnawed out beach but unless 
the jetties are changed, "the project 

would be a waste of time." 

THE CORPS refuses to accept 
responsibility for erosion. Only after 

"careful study" five or more 
years will it alter the jetties, paid 

for by the authority. 
The corps several weeks ago spent 
about $90,900 to dredge sand 

presumably from the beach 
deposited on the channel between the 

jetties. 
At a meeting this week in Jackson- 
ville, sponsored by Sen. Lawton 

Chiles, Corps public relations of- 
ficer Gene Brown called a corps- 

authorized study of the inlet "merely 
a routine study we make whenever 

we put in anew structure. We try to 
determine the effects where the 

--sand is going compared with where 
we thought it would go before we 

built the jetties." 

nie ernands 
emedy Fast I 

4-4\ 

feentinet bear 
FLORIDA 

a . Sunday, April 29, 1973 3B 
Currents are building two sandbars, 

from the inlet about a mile south, 
but the corps denies it is responsible 
for erosior. 

EARLY THIS month three new ' 

men apppointed by Gov. -Reubin 
Askew, joined the five-man authority 
board. Privately they say with or 

without the corps something must 
be done about erosion. 

The contract says only the corps 
can approve jetty changes. 

Leon Van Wert, port authority 
attorney, believes that body might 

push for an independent study of the 
inlet. 

The attorney called authority fund 
raising for inlet design and changes 

"a definite possibility." 

THE DAYTONA Beach Chamber 
of Commerce cited "serious" beach 

erosion in a letter to the army 
engineers and demanded 

"immediate remedial action." 
A study to determine what needs to 

be done at the inlet could cost 
350,000 and could be completed in 

several months, local engineers say. 
A beach.!!nourishment" project to 

replenish sand in the badly eroded 
sections of beach could cost $500,000. 

ENGINEERS SAY making the 
changes in the jetties would be 

inexpensive. 
Van Wert noted the port authority 
would still need approval from the 
corps to make the changes in the 

jetties, "but if we went to them with 

a study which proved the jetties are 
causing the problem and a proposal 

to correct the problem with our own 
.noney, I don't think they would turn 

us down." 
One member of the port authority 

agreed and added: "Why should the 
Corps object? We'd be spending the 

money to correct their mistake." 
The port authority now has about 

$500,000 originally earmarked for 
construction of a port which could be 

diverted to pay for changes in the 
jetties and could levy up to one mill 
about $725,000) a year to pay for 

improwzments. 
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Port Canaveral 
Activity Rising 

- TODAY Wedaesday, May ra, ItO73 

Cargo handling at Port Canaveral has 
nearly tripled in the past five years, while 

-value of the cargoes nas quaaruplea. 
According to figures from the Florida 

State Chamber of Commerce, the Space 
Coast's outlet to the sea has been booming 

with imports, while exports have remained 
negligible. 

Port Canaveral handled 1.3 million tons 
of cargo last year, with a total value of $28 

million. 
Imports accounted for all but about 

: 65,000 tons of the traffic. The imports 
mostly fuel oil, cement and newsprint 

ware valued ac $25 million; exporti were 
mostly citrus products. 

Port Traffic in 1971 totaled 1.2 million 
tons, also valued at $28 million. According to 

the state chamber of commerce, exports 
consisted of a mere 850 tons of citrus 
products. The 1971 imports consisted of 

920,000 tons of residual fuel oil (used by the 
poor stations of Florida Power & Light Co. 

and the Orlando Utilities Commission), 
21,Yii)00 tons of cement and 32,000 tons of 

newsprint (printing paper for TODAY and 
the Orlando Sentinel-Star). , In previbus years, exiorts were even 

smaller than in 1971, while imports were 
expanding rapidly. Cargo handled at the port 

in 1968 totaled '453,000-J0ns, valued at $7 
Million. This rose to 831;000 tons worth $15 
million in 1969 and to 1 million tons worth 

$19 million in 1970. 

-, "We're gaining a little bit every year," 
commented George King Sr., Canaveral Port 

Authority manager. Fuel oil and newsprint 
imports have been rising steadily, he point- 

ed out, and cerriiinf imports would be rising 
if tvrerseas plants could supply it. 
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